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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WAL THAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED
GCT 26 1978

Honorable Michael S. Dukakis

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor Dukakis:

I am forwarding to you a copy of the Pepperell Paper Co. Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your

use and is based upon a vlsual inspection, a review of the past per-
formance and a brief hydrological study of the dam, A brief assessment
is included at the beginning of the report. I have approved the report
and support the findings and recommendations described in Section 7 and
ask that you keep me informed of the actions taken to implement them. .
This follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has alsc been fur-
nished the owner, the Pepperell Paper Co., Main Street, Pepperell,
Massachusetts 01463,

Copies of this report will be made available to the public, upon request,
by this office under the Freedom of Information Act. In the case of this
report the release date will be thirty days from the date of this letter.

‘1 wish to take this opportunity to thank you and the Department of Envi-
ronmental Quality Engineering for your cooperation in carrying out this
progran,

Sincerely yours,

Incl LER
As stated lonel Corps of Engineers
jvision Engineer
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTICN REPORT

Identification No.: Ma 00373

Name of Dam: Pepperell Paper Co.

Town: Pepperell, Massachusetts

County and Staté: Middlesex County, Massachusetts
Stream: Nashua River

Date of Inspection: June 14, 1978

BRIEF ASSESSMENT

The Pepperell Paper Co. Dam is an almost 8(Q-year old concrete, ungated
spillway structure with flashboards. The spillway is about 275 feet long
and 21 feet high. The abutments are mors or less integral with the
surrounding land and a highway which crosses a concrete bridge just down-
stream from the dam. The reservoir is used for power, a penstock at the
right abutment serving a downstream hydroelectric power plant. Freeboard
between the crest and the abutment sections is 6 feet.

The dam is in fair condition with some spalling of repair work previously
performed on the dowvnstream surface. There is some undercutting at the
dovmstream toe. The penstock and gate house are in fair coudition. Part
of the abutments would probably be the first sections to fail in the event
of overtopping.

Owing to the impoundment storage, Pepperell Paper Co. Dam falls within

the intermediate size classification. It is in the significant hazard
potential category and thus hydraulically apalyzed using the full probable
maximum f£lood.

Routing of the flood through the reservoir will reduce the maximum probable
discharge of 196,000 cfs to a test flood of 172,000 cfs. The spillway can
pass only 13,000 cfs (7.5 percent of the test flood). In the event of

the occurrence of the test flood, the abutments would be overtopped by

some 13 feet. In this situation the dam would become submerged and of no
consequence.

ii



A failure of the dam coincident with full spillway discharge could result
in a flow of about 25,000 cfs which would cause destruction of industrial

buildings and dwellings downstream of the dam and would possible threaten
human life.

Additional investigations or major modifications are not required. However,
the owner should implement inspection and maintenance procedures, make
needed repairs and minor modifications, clear the splllway discharge channel
of growth and debris, and develop a flood warning system.

Gustav A. Diez

New York State



This Phase I Inspection Report on the Pepperell Paper Co. Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the_reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for safety Inspection

of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

b o A LD ‘}£¢%<\k55;r? A Bt

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

o

FRED J. RAVNS, Jr., Member ¢ ‘ a
Chief, De¥Tgn Branch
Engineering Division

Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED: .

5 a;g;ika/’5a4,/’
“JOE B. FRYAR "
Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously

- those dams which may pose hazards to human Tife or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, 1t should be realized that the
reported condition of the dam is based on observations of field conditions
“at the time of inspection along with data available to the 1{nspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal Tcad on the structure and may obscure
certain conditions which might otherwise be detectable if inspected .
under the normal operating environment of the structure.

It 1s important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditiens,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Prcbable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof., Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition,
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

o, .
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PHASE I INSPECTION REPORT

PZPPERELL PAPER CO. DAM

SECTION I

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
National Program of Dam Inspection throughout the United States. The
New England Divigion of the Corps of Engineers has been assigned the re~
sponsibility of supervising the inspection of dams within the New England
Region. Chas. T. Main, Inc. has been retained by the New England Division
to inspect and report on selected dams in the State of Massachusetts.
Authorization and notice to proceed were issued to Chag. T. Main, Inc.
under a letter of May 3, 1978, from Ralph T. Garver, Colonel, Corps of
Engineers., Contract No. DACW33-78-~D328 has been assigned by the Corps
of Engineers for this work.

b. Purpose.
(1} Perform technical inspection and evaluation of non-Federal
damg to identify conditions which threaten the public safety and thus per-
mit correction in a timely manner by non-Federzal interests.

(2) Encourage and prepare the states to initiate quickly
effective dam safety programs for non~-Federal dams.

(3) To update, verify and complete the Mational Inventory of
Dams.

1.2 Description of the Project

a. Location. The Pepperell Paper Co. Dam, on the Nashua River,
is located in the Town of Pepperell, Middlesex County, Massachusetts.

b. Description of Dam and Appurtenances. The dam consists of a
concrete gravity ogee section about 275 feet long and 21 feet above
stream bed. The abutments, 6 feet above the spillway crest, are probably
fill to approximate natural grade behind concrete retaining walls, and
bounded on downstream side by the highway. At the right abutment, flow
to a 1l3-foot diameter wood stave penstock leading to a downstream hydro-
electric power plant is controlled by headgates. Three-~foot high
flashboards are kept permanently in place on the spillway.

“1-



c. Size Classification. The height from stream bed to top of
dam is 27 feet. However, its impoundment of roughly 4,000 acre feet
below the crest falls within the intermediate size classification.

d. Hazard Classification. As there are houses and other struc-
tures downstream of the dam which would be endangered if the dam failed,
the dam is considered to have significant hazard potential.

e. Ownership. The dam and power plant are owned by the Pepperell
Paper Co., located on Main Street in East Pepperell, Massachusetts.

£. Operator. Raymond Bastarache
15 Scott Road, West Townsend, Mass.
(617) 597-8949

g. Purpose of Dam. The dam is used to create a head for the
production of hydroelectric power.

h. Design and Construction History. The dam was constructed about
1900. Other than a drawing from which critical dimensions were obtained,
nothing is knowm of the design and construction history of this project.

i. Normal Operating Procedures. The penstock headgates are
normally kept open to permit flow to the turbine. The flashboards are
normally kept in place to increase the head.

1.3 Pertinent Data

a. Drainage Area. The Nashua River at Pepperell has a drainage
area of 316 square miles, or approximately 200,000 acres, varying from
essentially flat to gently rolling, semi-forested rural land.

b. Discharge at Damsite.

(1) There are no outlet works, per se, only the 13-foot
diameter penstock serving the hydroelectric power plant.

(2) The maximum known flood at the damsite was 21,000 ¥ cfs.

(3) The ungated spillway capacity before the dam is over-
topped is about 13,000 cfs, or approximately 7% percent of the test
flood.

(4) There is no gated spillway capacity.

(5) There is no gated spillway capacity.

{6) The total spillway capacity at maximum pool level of
El. 204 is 13,000 cfs.



e.

Elevation (Feet Above MSL)

(1) Top &f dam EL. 204 (assumed for comparative purposes)
(2) Maximum design surcharge El. 204

(3) Full flood control peool N/a

{(4) Recreation pool N/A

(5) Spillway crest (gated) El. 198 ¥ (ungated)
(6) Upstream portal invert diversion tunnel N/A
(7) Streambed at centerline of dam El. 177 *

(8) Maximum tailwater El. 216 %+
Reservolir (Feet)

(1) Length of maximum pool 12,000 *

{(2) Length of recreation pool N/A

(3) Length of flood control pool N/A

Storage (Acre-Feet)

(1) Recreation pool 4,200

(2) Flood control pool- N/A

(3) Design surcharge 6,600

(4)  Top of dam 6,600
Reservoir Surface (Acres)

(1) Top of dam 1,465 T

(2) Maximum pool 1,465 T

(35 Flood control pool N/A

(4) Recreation pool N/A

(5) Spillway crest 400 T



2. Dam

(1) Type
(2) Length
(3) Height
(4) Top Width
(5) Side slope
(6) ' Zoning
(7)  Impervious core
(8) Cutoff
(9)  Grout curtain
(10) Other
h. Spillway
(1) Type
(2) Length of weir
(3) Crest elevation
(4) Gates
(5) U/$ Chanmnel
(6) D/S Channel
(7) General

i.  Regulating Qutlets.

there are no regulating outlets.

Concrete spillway section
275 T feet

27 T feet

N/A

N/A

N/A

N/A

Unknown

Unknown

N/A

Concrete ogee section

275 * feet

El. 198

None

N/A

Riverbed

Riverbed chamnel, 200 * feeﬁ wide

Other than the wood stave penstock,



SECTION 2

ENGINEERING DATA

2.1 Design

There is one drawing available showing the general dimensions of
the spillway. This drawing is in the offices of the Pepperell Paper Co.
located on Main Street in East Pepperell 01437. Other than this draw-
ing, there are no design data nor records available.

2.2 Construction

The Pepperell Paper Co. dam was builc around 1900. There are neo
detailed construction records available.

2.3 Operation

The reservoir furnishes water to the hydroelectric power plant.
Inflow to the reservoir exceeding the demand of the power plant is
spilled over the flashboards. No operation records are availilable and
there is no daily record kept of pool elevation or rainfall at the
damsite.

2.4 Evaluation

N Availability. Other than the one drawing mentioned above,
there are no engineering data available.

b. Adequacy. The lack of in-depth engineering data does not
allow for a definitive review. Therefore, the adequacy of this dam,
structurally and hydraulically, cannot be assessed from the standpoint
of design calculations, but must be based primarily on the visual
inspection, past performance history, and sound hydrolegic and hydraulic
engineering judgment.

c. Validity. The limited data available does not furnish a
proper basis for a detailed evaluation of this dam.



SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. A visual inspection of the dam was made on
June 14, 1978. A copy of the inspection checklist is included in
Appendix A. The concrete spillway section fills what was probably
close to the normal width of the river at this point. A modern high-
way bridge crosses the downstream channel at about the toe of the
spillway. The general appearance of the dam and appurtenant structures
was in fair condition.

b. Dam. The concrete overflow section had many areas on the
downstream face which showed major spalling and abrasion. At one time
the downstream face was repaired by spraying with gunite. Many areas
of the gunite have since peeled off with the reinforcement bars exposed.
There is some undercutting of the toe. The abutments are integral with
the surrounding natural grade and highway. On the event of overtopping,
water would flow between the downstream side of the abutments and the
upstream side of the highway bridge.

c. Appurtenant Structures. The penstock headgate structure is
a part of the abutment structure and it appears to be in fair condition.

d. Reservoir Area. Upstream of the Town of Pepperell, the
reservoir is located in generally flat, swampy areas with only a few
houses on or near its perimeter.

e. Dowvnstream Channel. The downstream channel is a rocky reach
approximately 200 feet wide with industrial buildings on the plain above
the left bank. Within the channel on the right side is the wood stave
penstock on concrete supports. The hydroelectyic power plant is at the
end of the channel.

3.2 Evaluation

Based on visual observations during the site examination, the
general condition of the project is fair. Although concrete surfaces,
especially at the downstream face of the dam, have experienced con~-
siderable spalling and deterioraticn, these present conditions should
not have any serious effect on the performance of the dam. However,
this conditzion should be corrected before further deterioration occurs,
which could create hazardous conditions in the future.



SECTION 4

OPERATIONAL PROCEDURES

4.1  Procedures
Other than a daily visit by someone from the power plant, there is

no formal operating procedure at the dam. The sluice gate at the penstock
is left open and the flashboardg remain in place.

4.2 Maintenance of Dam

While the dam has been repaired, mainly cosmetically in the past,
neo recent maintenance is apparent.

4.3 Maintenance of Qperating Facilities

The owner periodically clears the trash which accumulates in front
of the flashboards, and the flashboards are replaced if they are damaged.
Obviously, the penstock and its appurtenances are maintained.

4.4 Warning System

There is no warning system.

4.5 Evaluation

Apart from the operation of the hydroelectric plant, operating
procedures are minimal. Recommendations for improving this situation
are given in Section 7.3.



SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data. The hydraulic/hydrologic analysis was made
in accordance with "Preliminary Guidance for Estimating Maximum Probable
Discharges in Phase I Dam Safety Investigations", "Estimating Effect of
Surcharge Storage on Maximum Probable Discharges', and "Rule of Thumb
Guidance for Estimating Downstream Dam Failure Hydrographs" as furnished
by the New England Division, Corps of Engineers and '"Recommended Guide-
lines for Safety Inspection of Dams' as issued by the Department cf the
Army, Office of the Chief of Engineers.

U.8.G6.8. Quadrangle maps were used %o determine reservoir and
drainage areas. Where practicable, spillway dimensions were obtained by
direct measursment. Hydraulic coefficients were assigned on the basis
of experience and engineering judgment.

b. Experience Data. There is a (.S5.G.S. gaging station lecated
about 800 feet downstream of the dam. Using published data, a rating
curve was developed for use in analyzing large flows In this reach of
the river. This curve appears in Appendix D.

c. Visual Observations. 1t was observed that high flows would
obviously discharge over a length greater than the dam itself. A total
effective length of 700 feet, inclusive of the 275~foot spillway, was
assumed. At either end of the spillway section, overtopping of the
abutments would result in flows between the downstream face of the abut-
ment sections and the upstream side of the highway bridge.

d. Overtopping Potential. A Probable Maximum Floed (PMF) of
196,000 cfs was determined. This flood was routed through the reservoir
taking into consideration the incrementally increasing available storage
as the reservoir level rises and the effect of discharge over the dam
during the flood period. The resulting peak outflew of 172,000 c¢fs was
adopted as the test flood. The spillway has the capability of dis-
charging only about 13,000 cfs before the abutments are overtopped. The
test flood would overtop the spillway section by about 19 feet and the
abutment and adjacent low sections by about 13 feet.

According to the established rating curve for the reach below
the dam, the test flood would produce a water level of approximately
El. 216. As this level corresponds closely to the headwater level at this
discharge, the dam would be submerged and of little or no consequence.
The covered bridge would serve as a contraction, creating significant
backwater at this flow.

—-8-



The Peak Failure Cutflow of approximately 12,000 cfs, combined
with the spillway discharge at full pond, results in a flow of about
25,000 cfs. This exceeds the flood of record, 21,000 cfs, by less than
20 percent and would result in a water level in the chammel of about
El. 190, the majority of flow being primarily contained within the
channel. The covered bridge, located downstream, passes the peak failure
outflow with no apparent problem, creating only a small backwater effect
through the chamnel. Flooding to residences along the bank, including
the mill, would take place consequent to a flow of this magnitude. Human
life should not be endangered.

The areas of impact immediately downstream of the dam are
shown on the location map.



SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. Nothing was noted which would indicate
that the dam is unstable.

b. Design and Construction Data. No design nor construction
data are available other than a cross—section of the spillway.

c. Operating Reccrds. Not applicable.

d. Post Construction Changes. No post construction changes
are known to have been made.

e. Seismic Stability. This dam is located in Seismic Zone 2 and
therefore a seismic analysis is not required, according to the recom-
mended guidelines.

~10-



SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The condition of this almost 80 year old structure
is fair. However, proper repair and maintenance would stop the deteriora-
tion which, at the moment, appears not to have advanced far enough to make
the integrity of the structure questionable.

b. Adequacy of Information. The lack of in-depth engineering
data did not allow for a definitive review. Therefore, the adequacy of
this dam could not be assessed from the standpoint of reviewing design
and construction data, but 1s based primarily on visual inspection, past
performance history and engineering judgment.

C. Urgency. The required repair and maintenance work should
be accomplished within one to two years of the receipt of this report
by the owner.

d. Need for Additiomal Investigaticn. There is no need for
additional investigatiom.

7.2 Recommendations

Additional engineering investigations or major modifications to
the dam are not required.

7.3 Operation and Maintenance Procedures

The owner of the dam should develop and implement procedures which
would include periodic inspection of the dam and the initiation of repairs,
as required. Presently required maintenance includes repair of all
spalled concrete and the application of dental concrete in the undercut
areas at the toe of the dam.

Other arzas which require attention are the downstream faces of the
abutments, upstream of the highway bridge. If the dam is overtopped,
these sections would probably be the first to wash ocut. Paving of these
faces and the adjacent horizontal surfaces is appropriate. The channel
between the power plant and the spillway should be cleared, and kept clear
of growth and debris.

-11-



The seepage condition at the toce of the dam should be monitored
by constructing an adequate collection system and weir.

Around the clock surveillance should be provided by the owmer
during periods of unusually heavy precipitation. The owner should
develop a formal warning system with local officials for alerting down-
stream residents in case of emergency.
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INSPECTION CHECK LIST
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INSPECTION CHECK LIST
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INSPECTION CHECK LIST
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INSPECTION CHECK LIST
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INSPECTION CHECK LIST
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INSPECTION CHECK LIST

PROJECT LEPLEZELL /REEE 0 DATE
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INSPECTION CHECK LIST
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A few drawings were available at the Pepperell
Paper Company in Pepperell, Massachusetts. The
cross section of the spillway was copied from

these drawings.
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SFPILLWAY CROSS SECTION

NOTE:
This cross Section was copred from
a drawing /n possess/on of the
Pe/:/oere// Raper- Co, |
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APPENDIX E
INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS




INVENTORY OF DAMS IN THE UNITED STATES
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